Implication of cysteine residues in the activity of single-chain urokinase-plasminogen activator.
Single-chain urokinase-plasminogen activator contains 24 cysteine residues involved in 12 disulfide bonds and distributed all along the three domains of the protein. In order to investigate the role of these disulfide bridges in the catalytic activities of scu-PA, we used site-specific mutagenesis to construct 10 mutants in which some cysteine residues were changed to serine residues. Each mutated DNA fragment was cloned into a procaryotic expression vector and the protein expressed in E. coli. Mutant proteins of the expected size were produced and analyzed for amidolytic and fibrinolytic activities. From this, it is shown that: i) the disulfide bonds in the epidermal growth factor (EGF)-like and in the kringle domains are not necessary. Moreover, disulfide bond deletion in the kringle domain improves those catalytic activities; ii) on the contrary, the disulfide bridges in the catalytic domain are essential for maintaining both activities.